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A Fatal Case of Infectious Mononucleosis with
Extensive Zonal Necrosis of the Liver
By NORMAN J. AINLEY, M.B.
Institute of Pathology, The Queen's University, Belfast
IN a lecture delivered at Cologne in 1889 Emil Pfeiffer, a p.diatrician from Vienna,
described for the first time a condition characterized by fever, sore throat, and
glandlular enlargement which pursues a benign course and ends in complete
recovery. TIhe clinical features of this disease, now known as infectious mono-
niucleosis or glandular fever, have been (lescribed in detail by subsequent observers,
especially, Tidy (1921, 1934, 1937, and 1948). On accouint of the mild nature and
benigtn course of the malady, fatal cases are un11Co111111011, an(l most histological
stuidies have been cari-le(l out on excised periplheral lynmph iiodes. One of the
more recent papers is that of (Gall aind Stout (1940), which includes a review of
the literature. During the last two (lecades autopsies on several fatal cases have
been reported. These patients died fromn neurological complications, hepatitis,
ruptured spleen, intercurreint infection or accident. 'I'hese cases are reviewed by
Custer and Smith (1948), who also describe their oW11 series of nine fatal cases.
Onie of these cases is reported in more detail by Allen anid Kellner (1947), and a
fatal case witlh neurological complications is described recently by Dolgopol an(d
Husson (1949). In all these descriptions there is infiltration of the interstitial tissues
and blood-vessel walls of nearly every organ in the bo(ly by lymphocytes and by
the cells described by Custer (1948) as atypical lymphocytes or infectious mono-
nucleosis cells. Io avoid uninecessary repetitioln, a detailedl account of the lesions
in each organ will be omitted as the histological appearances of the organs in this
case conform very closely to the descriptions given in the literature. TIhis case is
presente(I because of the occurrence of severe jaundice during the course of the
illness and the presence of an extensive zonal necrosis of the liver and severe
h.wmorrhages.
CASE.
CLINICAL HISTORY.
TIhe patienlt, J. F. C., a young mani agel 2:3 years, xwas in good health unltil tenl
days before admission to hospital. His first symptom xwas pain in the back of the
neck, accolmlpanie(l by pyrexia. TIhree (lays later he became jaun(liced an(l ha(d
bouts of vomiting. The urine -was a darlk colour. Since the oniset of the illlness there
hacl been several attacks of epistaxis. Examination two days before admissioll
revealed intense jaundice and a roseolar rash on the trunk and limbs. There was
enlargement of the superficial lymph niodes and tlhe spleeni. Iemperature, 104° F.
TIhe urine conitainied albumln and bile.
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(Dr. JT. Lew,is).
W.B.C. - 3,500
Polymorphs - - - - 26%
Lymphocytes - - 66%
Monocytes - - - - - 8%
Paul-Bunnell Test - - - - Strongly positive.
On admission to the Royal Victoria Hospital he was in a moribund condition,
shocked and(l istressed. Deep jaundice xvas present and a dense roseolar.rash on
the limbs and trunk. Epistaxis was also present on admission. Enlargement of
spleen and lymph nodes. Temperature, 96.80 F.; pulse, 150; respirations, 36.
HA:MATOLOGICAL FINDINGS
(Dr. A.l. G. Nelson)
R.B.C. 1,78(,00()
W.B.C. - - - - 1:3,450
Hb. - 400o (Haldane)
Myelocx'tes - - - 4%
Netutrophils - - - - 19%
Lymphocytes - - - - 76%
Monocytes - - - - 1%
No nucleated redl cells or reticulocNtes, poly-chromasia, and anisocytosis.
Van (len Berg - - - - 4 mg.%
Prothrombin Index - - - 20(%
'I'otal Proteins - - - - :3. 5%
Albumin - - - - 1.20 mg.%°o
(ilobulin - - - - 2.-) mg.%
Paul-Bunnell 'I'est positive, 1-512. 'Ihe agglutiiins are
specifically absorbe(d by ox cells and are therefore those
normally found in infectious monionucleosis.
Diagtiosis: Infectious mononucleosis with severe liver damage.
TIhe patient diedi a few hours after admissioni.
POST-MORTEM.
The examinationi wvas performe(l eight hours after death. 'I'he body is that of
a young man of average build. TIhere is a moderate degree of jaun(lice and a few
petechial hemorrhages present on the trunk and limbs. (Edema is absent. rhe
superficial lymph nodes in the neck, axillae, and groins are enlarged. The peritoneal
and pleural cavities contain a small quantity of blood-stained fluid. Some
pulm)onary uwdeniia ani(l conigestioni are the oinly abbnormalities in the heart and
lunlg-s. 1he liver N\c.ghs 4,' lb. It is a pale, yellowish-browni colour, and feels very
soft. TIhe serous surface is quite smooth. Oin section, the lobular pattern is in-
distinct al(ll the yellow colour is uniformly present throughout the whole liver.
There is no abnormality of the biliary system or the liver vessels. TIhe spleen is 2 lb.
in weight. The upper pole is bound to the (liaphragm by a few thin fibrous
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on section of the organ. The Malpighian bodies can not be (listinguishe(l on the
cut surface of the spleen. On culture, the spleen is sterile. The kidnevs show a
few small petechial h~emorrhages benieath the capsule. 'I'he remaindler of the genito-
urinary system does niot present any signiificant abnormality on macroscopic examinia-
tion. 'I'he stomach anid wsophagus containi some altered blood. 'The ileum and the
entire colon conitain a large recent hwmorrhage. 'I'he remainder of the alimentary
tract, endocriine organs, an(l i)eck organs showino relevant changes on naked-eye
examination. 'I'he brain is uniformly swollen and pale in colour, but there is no
gross lesioin present oni sectioning the organ.
HISTOLOGY.
Heart: There is a diffuse infiltration of the subenidocardial tissue of the auricle
by tvpical anid atypical lymphocytes. 'T'he atypical lymphocyte or infectious mono-
nucleosis cell (Custer and Smith, 1948) has an irregularily ova'l-shaped nucleus,
with a distinct niuclear mnembrane, and conitains coarse chromatin particles. T'lhe
nucleus is surrounided by a thin, but well-defined rim of cytoplasm. A few of these
cells are present beneath the endocardium of the ventricle. The valve is free from
any cellular infiltration or fibrosis. In the interstitial tissue of both the auricular andl
ventricular myocardium there are foci of these cells, some of which are related to
the blood vessels. 'I'he subepicardial tissue contains similar cells arranged in collars
around the small vessels. 'I'he coronary arteries are normal.
Lungs: 'I'here is a little oedemla of the subpleural tissue and the interlobular septa.
Some of the vessels in these areas are surround(le( by cellular collars. The alveolar
capillaries are congested, and many alveoli contain red cells and stainable cedema
flui(d. The bronchial walls are infiltrated by the typical cells. There is no increase
in the size of the lymphoid aggregates of the lungs.
Liver: 'I'he capsule has a sparse lymphocytic infiltration. There is a very extensive
centrilobular necrosis present. Oinly (a few cells aroundci the portal tracts have
survived. There is conisidlerable cellular infiltration of the portal tracts. 'rhis in-
filtratioyn consists of both types of lymphocyte and a few polvmorphs. 'rhe bile ducts
and the blood vessels are normal in appearance (Fig. 1).
Spleeni: There is a scanty lymphocytic infiltration of the capsule and the trabeculae.
'Fhe Malpighian bodies are not enlarged and the germinal centres are inactive. The
sinusoids are congested and the medullary tissue is infiltrated with lymphocytic
cells. The splenic veins show subendothelial infiltration with similar cells.
Pancreas: Microscopic examination revealed no relevant abnormality.
Kidneys: There is no thickening or cellular infiltration of the renal capsule. The
glomeruli and the tubules show no significant change. The small vessels beneath
the capsule and in the boundary zone are surrounded by collars of the characteristic
cells and there is subendothelial infiltration of the larger veins by similar cells
(Fig. 2). The sub-mucosa of the pelvis is diffusely infiltrated by these cells.
Adrenals, bladder and. prostate: These organs showed only a minor degree of
lymphocytic infiltration.
221cEsophagnts, stomachi anzd ileuimn: Apart from some altered blood in the lumen,
these organs do not present any significant abnormality.
Peripheral lymphi nodes: There is no increase in the number of lymph follicles,
but there is a considerable enlargement and activity of the germinal centres. These
contain numerous typical cells and are surrounded by a thin and incomplete ring of
lymphocytes. The medullary cords, the septa, and capsule are infiitrated with many
cells of similar type, and the sinusoids are crammed with these cells (Fig. 3). These
changes tend to obscure the glandular architecture (Fig. 4).
T'onsils: The follicles are hvperplastic and the capsule is inifiltrated by the typical
cells.
Bone Marrow: The vertebral and the costal marrow do niot show any specific
cellular proliferation or infiltration.
Brain and pituitary: There are a few lymphocytic celis in the meninges. rhe brain
anid pituitary (1o not present any abnormal histological features.
SUMMARY OF POST-MORTEM.
History of haematological findinlgs of glandular lever, epistaxis, large intestinal
h.aemorrhage.
Central zonal necrosis of liver.
Mononuclear infiltration of lymph nodes, portal tracts, and perivascular tissues
of lung, heart, kidney.
Pulmonary cedema.
DISCUSSION.
Pfeiffer (1889) does niot menition the occurrence of jautldice during the course of
infectious mononucleosis, and later accounts, Tidy (1921), contain no reference to
this symptom. Martin (1941), in a review of the literature up to 1940, quotes only
thirteen cases of glandular fever associated with jaundice, the earliest of which is
that of Downey and McKinlay (1923). Martin adds two cases of his own to this
list. In the next year Kilham and Steigman (1942) (lescribe the occurrence of
jaundice seven times in a series of twenity cases of infectious mononucleosis. Whitby
and Britton (1946) believe that jaundice is not uncommon in the course of glandular
fever, and Tidy (1948) mentionis that the associationi with jaundice has become
more frequent only in the last ten or twelve years. He observed many jaundiced
cases during the English epidemic of 1935-36 (Tidy, 1937).
The earlier observers thought that the jaundice was due to the enlarged lymph
nodes in the portal fissure pressing on and occluding the bile ducts. Tidy (1947)
and Martin (1941). de Vries recognized that jauindice often preceded the glandular
enlargement, "forme at debout icterique." Here the jaundice could not be due to
glandular enlargement producing biliary obstruction. ?I'here must be some other
reason for the occurence of the jaundice. Stuart (1934) reports a case in which there
was jaundice, a direct bi-phasic Van den Berg reaction and an icterus index of
fifty, "indicating a toxic or infectious hepatitis rather than obstruction." In the
series of cases observed by Kilham and Steigman (1942) in one instance the jaundice
was very severe and appeared on the -eleventh day. Biochemical tests indicated
impairment of liver function and a punch biopsy was reported as a focal acute
222hepatitis, with the maximum change around the portal tracts. This is the first time
that parenchymatous changes in the liver have been reported in glandular fever.
A further study of liver function tests and biopsy in glandular fever was carried
out by Cohn and Lidman (1946) and de Marsh and Alt (1947).
In one series of fifteen consecutive cases of glandular fever without jaundice,
they found impairment of liver function in every case and in another consecutive
series of nineteen similar cases the liver function tests were abnormal and the degree
of dysfunction correlated with the degree of liver damage. They concluded that the
jaundice in cases of glandular fever is due to parenchymatous liver changes not
unlike those of infective hepatitis, and advise a diet rich in protein and vitamins as
part of the treatment of glandular fever. Clinically, it is quite often impossible to
distinguish those cases of glandular fever in which jaundice occurs early from cases
of infective hepatitis (Tidy, 1948).
In the case presented the jaundice appeared early in the course of the disease
and was rapidly progressive. The haematological and serological findings are
consistent with a diagnosis of glandular fever. Death followed the severe intestinal
h,emorrhage, a rare occurrence in glandular fever (Israels, 1937). The biochemical
tests revealed a severe degree of liver damage, which was confirmed at autopsy by
the finding of an acute and extensive central zonal necrosis of the liver. In this case
the jaundice was due to parenchymatous changes in the liver. The findings in
this case, of jaundice, liver dysfunction, and hepatitis, are in agreement with those
of the other workers mentioned. It appears that in every case of infectious mono-
nucleuosis there is a varying degree of liver involvement in the tDrm of a hepatitis.
In the majority of cases this wjllly be detected by the biochemical tests of hepatic
function, or by liver biopsy, as theire will be no clinical jaundice. In a few patients
where the liver dysfunction is more marked, jaundice will be present clinically. In
the case quoted the liver necrosis was centrilobular in distribution, and it is possible
that its extent may have been partly determined by the anaemia produced by the
severe recurrent epistaxis and the intestinal haemorrhage. Central zonal necrosis is
also found in cases of infective hepatitis (Hadfield and Garrod, 1947), and at the
onset cases of glandular fever with early occurring jaundict are clinically in-
distinguishable from cases of infective hepatitis. The exact relationship between
these two diseases, both believed to be of viral origin, has still to be defined.
SUMMARY.
1. The historical and pathological features of infectious mononucleosis are
reviewed.
2. A fatal .case of infectious mononucleosis with extensive zonal necrosis of the
liver and severe intestinal h;emorrhage is presented.
3. The occurrence of jaundice and parenchymatous liver lesions in infectious
mononucleosis is discussed and the literature reviewed.
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REVIEWS
BRITISH JOURNAL OF UROLOGY. Volume xxi, Number 1, March, 1949.
Edinburgh and London: E. & S. Livingstone Ltd.
THIS is the first number produced under new editorship and new publishers. It is the official
journal of the British Association of Urological Surgeons. This journal is attractively gotten up
wvith different shades of green on the cover. The badge *of the President of the Association is
reproduced on the cover and the symbolism, which to my mind is rather childish, is explained
in the editorial on page three. The contents of the journal are the annual meeting of urological
surgeons, London, 1948, and these proceedings and three original articles are most interesting.
The subject of the annual meeting was renal calculi, and the most interesting of the original
articles, I thought, was "Streptomycin in Non-Tuberculous Urinary Infections."
This is a journal that no surgeon wvould look at without being interested and which no
Lirological surgeon wvould miss reading. If the high standard set by this issue is maintained it
will be a great success indeed. M. L.
MODERN TREATMENT YEARBOOK, 1949. Edited by Sir Cecil Wakeley,
K.B.E., C.B., F.R.C.S. Pp. viii + 338 with 39 illustrations. 15s. net.
lTiiis volume is presented in the same form as heretofore. As it is written primarily for the
general practitioner, the emphasis is on the practical aspect of the subjects treated. There are
forty-one articles by experts in their particular subjects, dealing with every-day problems of
family practice. In fact, a careful perusal of the book wvould constitute an excellent refresher course.
Some articles which the reviewer found of special interest are those on retropulsion of lumbar
intervertebral disc, diabetic emergencies, pulmonary embolism, paroxysmal tachycardia, value of
drugs in the treatment of heart disease, detachment of the retina, chronic mastitis, proptosis, and
intermittent claudication. As well as indicating suitable lines of treatment, there are frequently
utseful hints on the methods of investigation of these conditions.
I'lie volume is of convenient size; the paper and printing are good; and the errors of typography
.ire few; the only ones noted being intra-ventricular septum and fat neurosis. W. G. F.
224A FATAL CASE OF INFECTIOUS M\IONONUCLEOSIS
WITH EXTENSIVE ZONAL NECROSIS OF THE LIVER
Fig. 1
Liver-Infectious mononucleosis. A portal tract show-
ing infiltration by mononucleosis cells. Some of the
surrounding liver cells are necrotic (H. & E. X75).
Fig. 2
Kidney-Infectious mononucleosis. A small blood
vessel showing the infiltration of the wall by the
mononuleosis cells (H. & E. X450).A FATAL CASE OF INFECTIOUS MONONUCLEOSIS
W ITH EXTENSIVE ZONAL NECROSIS OF THE LIVER
Fig. 3
Lymph Node-Infectious mononucleosis. The sinusoids
are filled with the typical cells (H. & E. X450).
Fig. 4
Lymph Nodes-Infectious mononucleosis. One of the
fibrous septa heavily infiltrated by the infectious
mononucleosis cells (H. & E. X450).
O.O.